In nonparametric methods, if the number of observations is relatively small as compared to the sum of number of inputs and outputs, many units are evaluated as efficient. Several methods for prioritizing these efficient units are reported in literature. Andersen et al. and Mehrabian et al. proposed two methods for ranking efficient units, but both methods break down in some cases. This paper describes a new DEA ranking approach that uses L 2 -norm.
Introduction
Data envelopment analysis (DEA) originally from Farell's [7] seminal work and popularized by Charnes et al. [5] has gained a wide range of applications measuring comparative efficiency. The main point of DEA is to assign an efficiency score to each of the decisionmaking units (DMUs). This efficiency score depends on the orientation of the problem. The data set in DEA that consists of n DMUs defines a production set with a subset consisting of boundary points that form an efficient frontier. The main object of DEA is to determine the relative position of a unit in a production set. Banker et al. [3] and Charnes, Cooper, and Rhodes (CCR) [5] used the term Production possibility set (PPS) for production set. In formal terms, we define T as T = (X,Y ) | input X can produce output Y .
(1.1)
Background
To describe the DEA efficiency measurement, let there be n DMUs and let the performance of each DMU be characterized by a production process of m inputs (x i j , i = 1,...,m) to yield s outputs (y r j , r = 1,...,s). and at least one of the above conditions is a strict inequality. Every nondominant DMU is called efficient. To estimate a DEA efficiency score of the specific pth DMU, we use the following original DEA model (Charnes et al. [5] 
The dual formulation of (3.1) is as follows:
However, there are some problematic areas with this methodology that is shown by the following example. There are 5 DMUs with two inputs and two outputs. We consider three cases of DMU 1, denoted by DMU 1 1 , DMU1 2 and DMU1 3 (see Table 3 .1). The AP model for evaluating DMU1 2 is infeasible, this model for evaluating DMU 1 3 leads to a large score. 
Consider the system of linear equations
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is a solution to (3.5). Now,
where A is the technological matrix and C is the cost coefficient in the objective function in (3.4) . This means that for special data, (3.4) is unbounded and by duality theorem, MAJ model is infeasible. This completes the proof.
(ii) Second deficiency. The following example shows that in some cases of MAJ model, ranking in input orientation is different from ranking in output orientation. Our illustrative example entails 5 DMUs (see Table 3 .3). Each unit consumes two inputs to produce two outputs.
Running MAJ model yields the results presented in Table 3 .4. It is evident that ranking in input orientation is different from ranking in output orientation (see DMU2 and DMU5). 400 A distance-based prioritization method 
A distance-based approach
This section describes a new DEA-based ranking approach that uses L 2 -norm. In the proposed method, to rank an efficient unit, this unit is omitted from PPS and the new frontier is constructed. Then, the shortest distance (L 2 -norm) from this unit to the new frontier is determined. This is done for all DEA efficient units. 
where α is an m-vector, β is an s-vector, > 0, X j = (x 1 j ,...,x m j ) T , Y j = (y 1 j ,..., y s j ) T and 1 · = (1,1,. ..,1) T . It is inherent in this formulation of the DEA model that not all inefficiencies will be captured by the radial efficiency measures, but that slacks also have to be considered when judging the extent of inefficiency. In this model, efficiency relates to the observed ability to generate more output consuming less input (see the dual version of (4.1)). This model computes the distance between the efficient frontier, evaluated without unit p, and the unit itself. To highlight the practical implication of this model, consider the data set that consists of two inputs and one output.The data are listed in 
The optimal solution to this program is (α 1 
(ii) F is not unique. In this case, let
The proposed efficiency index is now defined as
It is to be noted that in a real data set, the second case is of seldom occurrence. 
and strict inequality holds true for at least one component. Now,
where (α * ,β * ) is the optimal solution to (4.1). But we note that (X λ ,Y λ ) ∈ T c and
is a convex set, hence we must have
which contradicts (4.2). To show the converse, suppose that DMU p is CCR-efficient; this means that Z * p ≥ 1, where 
(4.13)
In this method, a small variation in data leads to a small shift on the frontier. Also, the proposed model is always feasible and bounded. These guarantee the feasibility and stability of the method. Consider the presented example in Section 3, again. Using the proposed method, we have the results presented in Table 4 .2.
Illustrative examples
In order to provide a numerical illustration of the proposed approach, three examples are given.
Example 5.1. Consider the data set in Table 5 .1 consisting of six DMUs each consuming two inputs to produce one output. The results of the proposed approach are summarized in Table 5 .2.
Example 5.2.
Another example consists of a data set on 15 units with four inputs and three outputs. Table 5 .3 contains a listing of the original data. Running the proposed model yields the results listed in Table 5 .4.
Example 5.3. In order to provide an application of the proposed ranking approach, the Sherman and Gold's [9] data set on 14 bank branches is used. Sherman and Gold utilized Running AP, MAJ, and proposed models yield a ranking pattern which is reported in Table 5 .6. Note that DMU1, DMU2, DMU3, DMU4, DMU6, DMU9, DMU10 and DMU14 are efficient in T c . 406 A distance-based prioritization method 
Conclusion
In multidimensional cases, or if the number of observations is relatively small as compared to the sum of number of inputs and outputs, running the DEA model will typically result in a relatively large number of efficient units. Often, decision makers are interested in a complete ranking, beyond the dichotomized classification, in order to refine the evaluation of the units. This paper provides an analytical procedure for ranking efficient units. In this method, the difficulties of the existing methods have been removed. The proposed approach can be analytically separated in the following two computational processes: (i) the first stage omits the unit being scored from PPS and determines the new frontier and (ii) the second stage finds the shortest distance from the unit being scored to new frontier.
